The radiation effects on steady two-dimensional laminar boundary layer flow of an incompressible, viscous, electrically conducting fluid over an exponential stretching sheet in the presence of the uniform transverse magnetic field is studied by using Rosseland approximation. The governing boundary layer equations transform to ordinary differential equations by using suitable similarity transformation and solved numerically by a perturbation technique for a small magnetic parameter. The effects of various parameters such as magnetic parameter, radiation parameter, Prandtl number and Eckert number for velocity and temperature distributions along with local skin friction coefficient and surface heat transfer have been discussed in detail through numerical and graphical representations.
Introduction
The study of laminar boundary layer flow over a stretching sheet has received much interest in recent years due to its numerous applications in industrial manufacturing processes such as wire drawing, hot rolling, manufacturing of plastic and rubber surfaces, condensation process of metallic plate in a cooling bath and glass, fibers spinning and many others. In all these cases, during such proce-
Formulation of the Problem
Consider the steady two-dimensional boundary layer flow ( ) , ,0 u v of an incompressible viscous electrically conducting fluid over an exponentially stretching sheet. The x − axis is taken along the continuous stretching surface in the direction of motion and y − axis is perpendicular to it. A uniform magnetic field of constant strength ( ) 0 0, ,0 H is assumed to be applied normal to the stretching surface as shown in Fig.1 . The magnetic Reynolds number is taken assumed to be small and therefore no magnetic induction is present. The surface is assumed to be highly elastic and is stretched in the x − direction with a velocity w u and surface temperature w T . All the fluid properties are assumed to be constant throughout the motion. Therefore, under the usual boundary layer approximations, the governing boundary layer equations with the radiation effects are
Magnetohydrodynamic boundary layer flow
where υ is the coefficient of kinematic viscosity, 
is the coefficient of kinematic viscosity, e σ the electrical conductivity the magnetic permeability, ρ the density, p C the specific heat at constant thermal conductivity, µ the coefficient of viscosity
The other symbols have their usual meanings. The boundary conditions are: 
mean absorption . Assuming that the temperature difference within the flow is such that may be expressed as a linear function of temperature. Hence, and neglecting higher order terms gives
Analysis
The continuity Eq. (1) (2) and (7), the following dimensionless variables are defined:
Equation (8), transform Eqs. (2) and (7) 
where a prime ( ' ) denotes differentiation with respect to η , is the Eckert number.
The corresponding boundary conditions are:
For numerical solution of the Eqs. (9) and (10), through a perturbation technique, by assuming the following power series in a small magnetic parameter Re m , we get the following set of equations: 
with the boundary conditions: 
The equations (14) and (15) are that obtained by Bidin and Nazar [11] for the nonmagnetic case and the remaining equations are ordinary linear differential equations and have been solved numerically by Runge-Kutta method of fourth order. The velocity and temperature distributions for various values of parameters are shown in fig. 2 to fig. 7 respectively. The physical quantities of interest, the local skin friction coefficient f C and the local Nusselt number Nu i.e. surface heat transfer are given by: ( ) 
Results and Discussion
The figure 2 shows the variation of velocity distribution against η for various values of the magnetic parameter Re m . It is observed that the velocity distribution decreases with increasing value of the magnetic parameter Re m . In Table 1 the numerical values of the function 
Conclusions
The present study gives numerical solutions for the effects of radiation on steady two-dimensional laminar boundary layer flow of an incompressible, viscous, electrically conducting fluid over an exponential stretching sheet in the presence of uniform magnetic field. The effects of different parameters such as the magnetic parameter, the radiation parameter, the Prandtl number and the Eckert number are studied in detail. It concludes that the velocity boundary layer thickness as well as the skin friction coefficient decreases with the increasing value of the magnetic parameter whereas the reverse phenomenon occurs for the thermal boundary layer thickness and the surface heat transfer. Further the thermal boundary layer thickness and the surface heat transfer increases with the increasing value of the radiation parameter and the Eckert number whereas the reverse phenomenon occurs for the Prandtl number.
